We propose analytical forms, in both momentum transfer and impact parameter spaces, for the amplitudes of elastic pp scattering, giving coherent and accurate description of the observables at all energies √ s ≥ 20 GeV. The real and imaginary parts are separately identified through their roles at small and large t values. The study of the differential cross sections in b-space leads to the understanding of the effective interaction ranges contributing to elastic and inelastic processes.
Amplitudes
The proposed amplitudes in t and b spaces, connected by Fourier transforms, are written
with the t-shape function Ψ K (γ K (s), t) = 2 e 
with the b-shape functioñ
The parameters (four for the imaginary and four for the real parts) have very regular behavior.
In Figure 1 we show the parameters α I (linear in log s) and λ I (quadratic in log s of the imaginary part, that together determine the total cross section. The normalization is defined by
These amplitudes account for the non-perturbative dynamics governing elastic scattering at high energies [1, 2, 3] . The imaginary and real amplitudes in t-space show respectively one and two zeros. For very large t above 5 GeV 2 there are additional perturbative contributions to the real part, of very small magnitude (three gluon exchange R ggg ).
The differential cross sections dσ elastic /d 2 b, etc, that correspond to interactions in rings of radius b in the transverse plane are written
In the LHS of Figure 2 we show the forms of the inelastic differential cross sections as function of b for the energies 546 GeV and 7 TeV. These functions are also shown separately for the cases of pure contributions from the Gaussian part and from the Shape function part of the amplitude. We observe that the Gaussian part is more concentrated for small b, with limited increase with the energy, and that the shape function part is extended for larger b values, and that it determines the observed energy increase of the integrated cross section (squared log s). The distinguished behaviour of the two parts of the amplitude (Gaussian and Shape Function parts) is quantitatively shown in the RHS of Figure 2 , where the average values of the interaction radius are represented. These quantities are
with the normalization factor N. Analogous expressions are defined for the total and elastic cross sections.
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